Abstract The goal of the present study was to examine the generalizability of a model of the underlying dimensions of written composition across writing systems (Chinese Mandarin vs. English) and level of writing skill. A five-factor model of writing originally developed from analyses of 1st and 4th grade English writing samples was applied to Chinese writing samples obtained from 4th and 7th grade students. Confirmatory factor analysis was used to compare the fits of alternative models of written composition. The results suggest that the five-factor model of written composition generalizes to Chinese writing samples and applies to both less skilled (Grade 4) and more skilled (Grade 7) writing, with differences in factor means between grades that vary in magnitude across factors.
Introduction
Writing is a complex process that develops over a long time period. A partial list of activities that can be involved in writing includes pretask planning, online planning, idea generation, translation, transcription, text generation, revision, meeting goals for content and grammaticality, as well as retrieving words and organizing these words into meaningful language and text (McCutchen, 1996 ). An early model of writing proposed by Hayes and Flower (1980) and updated by Hayes (1996) organized writing activities such as these into the categories of planning, translation, and review. Berninger and Swanson (1994) subsequently proposed dividing translation into text generation, which refers roughly to putting one's ideas into words, and transcription, which refers to getting the words on paper.
Although still in its infancy compared to research on reading, a substantial literature has developed on aspects of writing. Areas of research activity include writing measurement, normal development, underlying processes, writing problems, and teaching and intervention (see, e.g., Berninger, 2009; Fayol, Alamargot, & Berninger, in press; Graham & Harris, 2009; Greg & Steinberg, 1982; Grigorenko, Mambrino, & Priess, 2011; Levy & Ransdell, 1996; MacArthur, Graham, & Fitzgerald, 2006) .
When individuals are asked to write, inspection of what they produce reveals two obvious facts about writing. First, developmental differences are pronounced (McCutchen, 1996) . Older advanced writers produce much longer and more complex writing samples than do younger beginning writers. Second, within a developmental level, individual differences in writing are pronounced. Some individuals are much better writers than others. One approach that has proven to be successful in analyzing developmental and individual differences in various cognitive domains has been to attempt to identify underlying factors or dimensions that account for these differences (Hooper et al. 2011 ).
An example of applying this approach to the domain of writing is provided by Puranik, Lombardino, and Altmann (2008) , who analyzed writing using a retelling paradigm in which students listened to a story and then wrote what they remembered. The writing samples were transcribed into a database using the Systematic Analysis of Language Transcript (SALT) (Miller & Chapman, 2001) conventions. Although developed originally for analysis of oral language samples, its adaptation to analysis of writing samples has provided a systematic approach for coding variables (Nelson, Bahr & Van Meter, 2004; Nelson & Van Meter, 2002 Scott & Windsor, 2000) . Puranik et al. (2008) used exploratory factor analysis to analyze their writing samples and interpreted a three-factor solution as representing productivity, complexity, and accuracy. Because SALT was developed for analysis of oral language samples rather than for writing using a specific orthography, a potential advantage of SALT coding for analyzing written language samples across different orthographies, is that its codes reflect aspects of language that are likely to be general across languages as opposed to writing-system specific conventions.
More recently, Wagner et al. (2011) used confirmatory factor analysis to compare models of the underlying factor structure of writing samples provided by first-and fourth-grade students. This study replicated and extended the Puranik et al. (2008) study by analyzing writing to a prompt as opposed to story retelling, using Mehta et al. scored writing samples by rating them on eight dimensions that were then combined into a single writing ability estimate. When the data were modeled at both the level of the student and the level of the classroom, the writing ability estimate and a reading ability estimate loaded on the same factor.
Chinese writing systems and writing research Much of the existing research has been limited to the study of writing in English. To contribute to expanding knowledge of writing beyond English, the present study focused on written compositions provided by students in China.
English is an alphabetic writing system in which phonemes correspond to functional spelling units (usually one or two letters); the same phoneme can correspond to a small set of alternative one-or two-letter functional spelling units referred to an alternation (Venesky, 1970; . Thus, spelling in English is a phonological-to-orthographic translation. In contrast, Chinese script is non-alphabetic and a Chinese graph is basically morphosyllabic (Lui, Leung, Law, & Fung, 2010) , in which most symbols represent words or morphemes rather than having a grapheme-phoneme correspondence. Compared with English, the pronunciation of the Chinese characters is not transparent, and grapheme (or basic graphic units corresponding to the smallest segments of speech in writing) simultaneously encode the sounds and meaning at the syllable level (Coulmas, 1991; DeFrancis, 2002; Shu & Anderson, 1999) .
Furthermore, the characters or symbols of Chinese writing may represent quite different-sounding words in the various dialects of Chinese, but they represent specific form and meaning. The character is the building block for multi-morphemic words, and characters can be combined to form multipart or compound words and derivatives (Hoosain, 1991; Ju & Jackson, 1995) .
When learning to write, Chinese children usually start from stroke writing, then progress to radical (the combination of several strokes) writing, and finally to wholecharacter writing. The relation between meaning and its representation in writing is emphasized not only on a radical level and a whole character level, but also on a twocharacter compound word level. Therefore, repeated practice with writing is commonly used to strengthen associations among orthography, semantics, and finally phonological aspects of Chinese (Guan, Liu, Chan, & Perfetti, 2011) . The theoretical rationale for this type of writing practice is based on differences between languages. In contrast to the alphabetic languages, access to an orthographic entry in Chinese does not necessitate prior access to a phonological word form, but can be accessed from a semantic representation directly without phonological mediation (e.g., Rapp, Benzing, & Caramazza, 1997) . In other words, although it is correct to assume rules to convert phonemes to grapheme in alphabetic languages (e.g., Coltheart, Rastle, Perry, Langdon, & Ziegler, 2001 ), graphemes do not exist in Chinese and so there is no reason to assume any equivalent correspondences between sound and spelling (Weekes, Yin, Su, & Chen, 2006) . This implies that language specific mapping between other types of representations in Chinese might be used for writing (stroke, radicals, rime, tones). Indeed, literacy in Chinese emphasizes the role of strokes, radicals and whole characters in handwriting (Perfetti & Guan, 2012) .
Most writing research in Chinese has focused on Chinese character acquisition (Guan et al., 2011; Lin et al., 2010) and character recognition (Ju & Jackson, 1995; Leck, Weekes, & Chen, 1995; Perfetti & Zhang, 1995; Shu & Anderson, 1999; Weekes, Chen, & Lin, 1998) . Unlike issues for the English language that have been widely studied, less is known about written composition in Chinese.
One exception is a recent study by Yan et al. (in press ). They examined written composition among elementary school students in Hong Kong. They developed an index of overall writing quality that was based on summing together five variables, each of which was rated on a 1-to 4-point scale. Depth was a rating of the extent to which the ideas were elaborated. Sentence-level organization was a rating of whether sentences were complete and connectives and sequencers were used. Paragraph-level organization was a rating of the extent to which the organizational structure of the passage was effective for conveying the intended meaning. Prominance of organizational or key elements was a rating of the extent to which topic sentences and concluding sentences were used appropriately. Finally, intelligibility was a rating of the extent to which the writing sample was easy to understand and pleasant to read.
There were two key results from this study. First, a single underlying factor explained individual differences on the five variables that were rated, which supported combining them into a single overall score. Thus, writing performance was captured by a single factor rather than multiple factors. Second, predictors of the measure of overall writing quality included vocabulary knowledge, Chinese word dictation skill, phonological awareness, speed of processing, speeded naming, and handwriting fluency.
The present study
The goal of the present study was to examine the generalizability of the five-factor model (Wagner et al., 2011) of the underlying dimensions of written composition across writing systems (Chinese Mandarin vs. English) and level of writing skill. There were two specific reasons for using the five-factor model as opposed to other possible models in the present study. First, the five-factor model addresses developmental and individual differences in writing, which were of interest in the present study. Second, because the model was implemented as a confirmatory factor analytic model, it was possible to conduct a relatively rigorous test of the fit of the model to Chinese writing samples compared to other models of writing that have not been implemented as confirmatory factor analytic models.
For the present study, Chinese writing samples were obtained from 4th and 7th grade students. The rationale for choosing grade 4 and 7 participants in this study was to both match a grade level used in Wagner et al. (2011) (grade 4) and to extend the study of writing samples to a higher grade level (grade 7). In addition, Chinese students are beginning to receive a formal writing course at grade 4, and in grade 7 their writing training becomes more intensive and systematic.
Confirmatory factor analysis was used to examine the fit of the five-factor model to the data. Our major research question was to determine which aspects of the five-factor model of written composition that was developed from analyses of English writing samples would apply to Chinese writing samples. Although the results of Yan et al. (in press ) suggest that quality of Chinese writing might be unidimensional, their data were quality ratings on 1-to 4-point scales, as were the English data of Mehta et al. (2005) that also supported a unidimensional model. Specifically, by modeling quantitative variables in Chinese writing samples that were comparable to those obtained by Wagner et al. (2011) as opposed to quality ratings, we attempted to determine whether a multi-factor model of writing would fit the data when writing is analyzed by quantitative variables rather than quality ratings.
Second, one surprising finding in the Wagner et al. (2011) analyses of English writing samples was that the same five-factor model fit the data from writing samples provided by first-and fourth-grade students. Therefore, our secondary research question was to examine whether the identical five-factor model would apply to writing samples provided by more advanced writers. This was addressed by analyzing the data provided by seventh-grade writers as compared to fourth-grade writers.
Finally, in the previous study, only a single writing prompt was used to obtain the writing samples that were analyzed. In the present study, the third research question was related to the stability of parameters of the model. Writing samples obtained from two writing prompts were analyzed to examine the stability of parameters of the model across writing samples produced to different writing prompts.
Methods

Participants
Writing samples were collected from 160 Grade 4 students and 180 Grade 7 students from one typical primary school and one middle school in Beijing. For Grade 4 students, there were 85 boys (53.1 %) and 75 girls (46.9 %) with an average age of 10.1 years. For Grade 7 students, there were 92 boys (50.8 %) and 88 girls (49.2 %) with an average age of 13.3 years. Socioeconomic status of the students was primarily middle and lower class. All the students at the primary and middle schools were speaking putonghua, a standard Beijing dialect.
Measures
The measure consisted of two compositional writing samples and two handwriting fluency measures.
Writing samples
The writing samples were obtained using two counterbalanced prompts.
Prompt 1 We are going to write about selecting a student as our class monitor. Imagine you are going to elect only one student as your class monitor. Who will that student be? Why do you want to elect this student as your class monitor?
Prompt 2 We are going to write about choosing a gift for your mother. Imagine you are going to select only one gift to give to your mother. What will that gift be? Why do you want to choose that gift for your mother?
Both prompts were introduced by saying: "When you are writing today, please stay focused and keep writing the whole time. Don't stop until I tell you to do so. Also if you get to a character that you don't know how to spell, do your best to write it out by using a character with similar sound or a character with similar form. I'm not going to help you with character writing today. If you make a mistake, cross out the character you don't want and keep writing. Don't erase your mistake because it will take too long. Keep writing until I say stop. You will have a total of 10 min for completing writing on this topic".
The rationale for selecting the specific writing prompts was to encourage students to think creatively and write something that they are capable of writing. The prompts were relevant to students' daily life experiences, so that the students should all have something to say about the topics. Both prompts required the students to present some reasons to support their opinions.
Written samples were hand coded using Systematic Analysis of Language Transcript conventions (SALT, Miller & Chapman, 2001 ) by the first author and three graduate students. Detailed description of each of these ten SALT variables is given below. They were organized into four tentative constructs for the subsequent confirmatory factory analytic modeling:
Macro-organization 1. Topic. A score of 1 or 0 was given to indicate whether the written sample included a topic sentence or not. 2. Logical ordering of ideas (Order). A 1-to 4-point rating scale was used to assess the logical ordering of idea of the students' written sample. 3. Number of key elements. One point each was given to assess whether the written sample include a main idea, a main body, and a main conclusion of the content, thus yielding to a maximum of 3 points in total.
Complexity
Mean length of T-unit (MLT).
The total number of characters in students' composition divided by the total number of T-units. 5. Clause Density (CD). The total number of characters in students' composition divided by the total number of clauses.
Productivity
Total number of characters (TNC).
Total number of different characters (NDC).
Spelling and punctuation (mechanical errors)
8. Number of alternative characters which have the similar pronunciation or homophone (PHE) as the target character, e.g., "诞" in "圣诞 (Shèngdàn, target)"-"旦" in "圣旦 (Shèngdàn)" 9. Number of alternative characters which have a similar orthographic form (ORE) of the target character, e.g., "诞" in "圣诞 (Shèngdàn, target)"-"延" in "圣延 (Shèng yán)" 10. Number of errors involving punctuation (PNE).
The third author trained all the research assistants in SALT coding. The first author and three graduate students coded all writing samples when they were familiarized with the coding rubrics after practicing. Each written sample was coded twice. Disagreement was solved by discussion. We calculated inter-rater reliability based upon randomly selected written samples. Twenty-five percent of the writing samples were randomly selected, with 5 to 6 students' two-passage essays chosen from each of six classes. Inter-rater reliability was assessed for the above-mentioned ten variables. The inter-rater reliability ranged from 75 to 100 % for coded items across transcripts.
Handwriting fluency tasks
Handwriting fluency was assessed by a stroke copying fluency task and a sentence copying fluency task. Following the same rationale and implementation in Wagner et al. (2011) , these tasks required the students to demonstrate their ability to write single strokes or single characters as well and as quickly as they can. Both tasks were introduced to the participants to play a game of copying tasks. The first task asked them to copy varied single strokes line by line. There were five lines of strokes with ten single strokes on each line (e.g., ). Each line was composed of a random selection of 10 strokes out of a total of 30 varied strokes. The participants were given 60 s to copy down as many strokes as possible. We randomized the order of the strokes to avoid students memorizing the stroke order, thus the copying speed is purely determined by the students' single-stroke copying ability. The scoring of this task was the total number of strokes written within 60 s. The test-retest reliability of this stroke copying fluency task was .93.
The second task asked the participants to copy one sentence, e.g., 敏捷的棕狐狸 跳越懒狗 (in English translation: A quick brown fox jumped over the lazy dog). There was a total of 10 Chinese characters in this sentence. This task followed the same rationale with the first stroke-copying task, i.e., all of the characters contained almost the full range of single strokes. In 60 s, the participants were required to copy this 10-character sentence as many times as they can. No linkage of strokes between characters was allowed so as to make each character as a stand-alone one as they wrote. The total score of this task was the sum of single characters correctly copied in order. The test-retest reliability of this sentence copying fluency task is .91.
Procedure
All the students were assessed in twelve classes by their Chinese instructors, who administered the test along with the experimenters at the same time during the normal 45 min class period. All the instructions were audio-taped and played by the loudspeaker to the students at the same time to all twelve classes. All tasks were group administered in this way.
The twelve classes followed the same time constraint and experimental schedule. In each class, there was one experimenter and one Chinese instructor monitoring task administration and to answer students' questions in related to all assessments during the study.
Half of the students were asked to complete one of the written essays first, and then to complete a second written essay later. There were 2 min breaks given between the two writing assignments. Immediately after the writing tasks, the students were given handwriting fluency tasks, with stroke copying fluency task first, and sentence copying fluency task second. Demographic information was also collected.
Data analysis plan
The data analysis was carried out in two steps after data screening. In the first step, four separate CFA models were analyzed to test the proposed five-factor factorial structure for each writing sample (A and B) and grade (4 and 7). For each CFA model, one of the factor loadings for each factor was fixed to be one for model identification. In the second step, we assessed measurement invariance across writing samples and grades separately. The purpose of testing measurement invariance was to establish that either partial-or full-measurement invariance was established across writing sample and grade. Failing to do so would preclude meaningful comparisons across writing samples or grades because of concern that the latent variables were not comparable. For the test of measurement invariance across grades, multi-group CFA were used. For the test of measurement invariance across writing samples, multi-group CFA would not have been appropriate here because writing samples A and B were administered to the same subjects. This analysis was done in single-group CFA models that included both writing samples. A stepwise procedure was adopted to assess measurement invariance (Vandenberg & Lance, 2000) : (1) A baseline model was analyzed without any equality constraints for corresponding factors; (2) an equal factor loading model was analyzed with equality constraints imposed on corresponding factor loadings. If all factors' loadings were invariant, we continued to (3) assess invariance of intercept. If all factor loadings were not invariant, we found out which variables had equal factor loadings and then among these variables, which had equal intercepts. The Chi-square difference test was used to assess the invariance of factor loadings and intercepts. Chi-square difference testing was conducted using the Satorra-Bentler adjusted Chi-square (Satorra, 2000; Satorra & Bentler, 1988) .
The goodness of fit between the data and the specified models was estimated by employing the Comparative Fit Index (CFI) (Bentler, 1990) , the TLI (Bentler & Bonett, 1980) , the RMSEA (Browne & Cudeck, 1993) , and the standardized root mean squared residual (SRMR; Bentler, 1995) . CFI and TLI guidelines of greater than 0.95 were employed as standards of good fitting models (Hu & Bentler, 1999) . Different criteria are available for RMSEA. Hu and Bentler (1995) used .06 as the cutoff for a good fit. Browne and Cudeck (1993) and MacCallum, Browne, and Sugawara (1996) presented guidelines of assessing model fit with RMSEA: values less than .05 indicate close fit, values ranging from .05 to .08 indicate fair fit, values from .08 to .10 indicate mediocre fit, and values greater than .10 indicate poor fit. A confidence interval of RMSEA provides information regarding the precision of RMSEA point estimates and was also employed as suggested by MacCallum et al. (1996) . A SRMR \ .08 indicates a good fit (Hu & Bentler, 1999) . All CFA and measurement invariance analysis were performed with Mplus 6.1 (Muthén & Muthén, 2010) . Table 1 presents the descriptive statistics by grade and writing sample. Because of minimal variability in whether a topic sentence was present, this variable was combined with the number of key elements. Tables 2 and 3 present bivariate correlations among the twelve variables for grades 4 and 7 respectively. These correlations suggest that these variables are moderately correlated.
Results
Data screening
We screened the raw data for normality, and due to some departure from multivariate normality, we adopted robust maximum likelihood estimation (MLR in Mplus). For non-normal data, this estimation procedure functions better than maximum likelihood (Hu, Bentler, & Kano, 1992) .
We found that the missing data patterns across groups were proportionately similar, which suggests that missing data were missing completely at random. Students with missing responses on some items were retained for analysis by using direct maximum likelihood estimation with missing data in Mplus 6.1 (Kline, 2011) .
Confirmatory factor analysis
Confirmatory factor analysis was carried out separately on the two grade 4 and the two grade 7 writing samples. Table 4 presents model fit indices. The five-factor model had an adequate fit for grade 4 writing samples and an excellent fit for grade 7 writing samples. Figures 1, 2, 3 , and 4 present standardized factor loadings and inter-factor correlations by grade and writing sample. Number of period errors was not significantly loaded on the factor of spelling and punctuation for both writing samples at both grades, and thus was deleted from further analysis. This makes sense because Chinese punctuation tends to be quite free-flowing and more ambiguous than English with regard to positioning of commas and periods. 
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Measurement invariance
We examined the measurement invariance between writing sample A and writing sample B for grade 4. We employed a CFA with the writing sample A variables loaded on the latent factors corresponding to writing sample A and the writing sample B variables loaded on the latent factors corresponding to writing sample B. Given that the same manifest variables were used for both writing sample A and writing sample B, residuals of the corresponding variables were first allowed to be correlated and then excluded from the final model when found insignificant. For the factor of handwriting fluency, the manifest variables have the same values for writing samples A and B, thus creating singularity in the covariance matrix. We did not include this factor when examining measurement invariance. The model fit of the restrictive model constraining the factor loading to be the same for the corresponding variables were compared against the unrestrictive model with no such constraints. Two measures had correlated residuals across writing sample A and B, the Topic + Number of key elements (r = .31, p \ .001), and number of different characters (r = .34, p \ .001). The model fit and Chi-square difference tests are presented in Table 5 . The baseline model provided a good fit v . We found that all loadings were equal except Total Number of Characters (TNC) between the two writing samples for grade 4. Turning to measurement invariance of intercepts, we found that the model without equal intercepts fit significantly better, Dv 2 ðdf ¼8Þ ¼ 173:21, p = .001. A follow-up analysis of each intercept was conducted and the variables found to have equal intercepts were mean length of T-Unit, number of different characters, mechanical errors made for the alternative characters which have a similar orthographic form and the same pronunciation (i.e., MLT, NDW, ORE, and PHE), which suggested that the scales of these observed variables are the same for two writing samples for grade 4. -.01 Fig. 3 Confirmatory factor analysis structure, standardized factor loadings, and inter-factor correlations of Passage A for Grade 7. † p \ .10; *p \ .05; **p \ .01; ***p \ .001
We examined the measurement invariance between writing sample A and writing sample B for grade 7. Similar to grade 4, two measures had correlated residuals across writing sample A and B, the Topic + Number of Key Elements (r = .26, p = .001), and Number of Different Characters (r = .42, p \ .001). Results for tests of measurement invariance are presented in Table 5 . The baseline model resulted in a good fit v 2 ðdf ¼77Þ ¼ 99:83, p = .04, CFI = .98, TLI = .97, RMSEA = .04 (90 % CI .01-.06), and SRMR = .05. The Satorra Chi-square difference test between the restrictive model with equal factor loadings and the baseline model without indicated that the model without equal factor loadings fit similar, Dv 2 ðdf ¼4Þ ¼ 2:86, p = .58. Turning to measurement invariance for intercepts, we found that the model with equal intercepts fit more poorly, Dv 2 ðdf ¼8Þ ¼ 22:29, p = .004. Follow up analyses indicated that there were equal intercepts for all variables except Order and Number of Different Characters (i.e., NDC), which suggested that the scales of all the observed variables measured for grade 7, except for Order and NDC, were scaled similarly across the two writing samples.
We examined the measurement invariance between grades 4 and 7 on writing sample A and writing sample B respectively using multi-group CFA (see Table 6 ). Note that all five factors are included for examination. For writing sample A, the .26** Fig. 4 Confirmatory factor analysis structure, standardized factor loadings, and inter-factor correlations of Passage B for Grade 7. † p \ .10; *p \ .05; **p \ .01; ***p \ .001 Developmental and individual differences in Chinese writing 1049 In summary, the purpose of the analyses just described was to determine whether measurement invariance (i.e., whether the factors were the same) across 4th and 7th grades and across the two writing samples was supported by the data. Having established at least partial measurement invariance, we were then able to compare factor correlations and factor means across grades.
Comparing correlations across grades
We compared the factor correlations across grades in the following way. We fixed variances to be equal on corresponding factors across grades and then imposed the constraint that one covariance coefficient at a time was equal. The fit of these models was compared to the fit of models without this constraint using a Chi-square difference test. In these models, factor loadings and intercepts previously found to be equal across grades were kept equal so that the corresponding factors were comparable across grades. For writing sample A, we found that the following correlations were identical across grade (ps [ .08): macro-organization with complexity, macro-organization with mechanical errors, complexity with productivity, complexity with handwriting fluency, productivity with spelling and punctuation, productivity with handwriting fluency, and spelling and punctuation with handwriting fluency. For writing sample B, we further tested each correlation and found that the following correlations were equal (ps [ .06): macro-organization with mechanical errors, complexity with productivity.
Comparing latent means across grades
We compared latent means of the five factors on writing sample A across grades, and found that grade 7 had significantly higher means for complexity, productivity, and handwriting fluency, and significantly lower means for mechanical errors (ps \ .001). There was no difference for macro-organization. For writing sample B, the mean comparison of the five factors across grades 4 and 7 yielded the same pattern of differences as writing sample A (ps \ .01). In summary, the factor correlations, which describe the latent structure of written composition, were largely identical across grade and writing samples. The major differences between grades were in the means of the factors. Compared to 4th grade writers, 7th grade writers wrote more, wrote faster, wrote more complexly, and made fewer errors.
Discussion
In the present study, we applied a five-factor model of writing that was developed from analyses of English writing samples to Chinese writing samples provided 4th and 7th grade students. Despite marked differences in the characteristics of the two writing systems, the confirmatory factor analysis results provide evidence that a five-factor model of English written composition generalizes to Chinese writing samples. These results suggest that much of what underlies individual and developmental differences in writing reflects deeper cognitive and linguistic factors as opposed to the more superficial differences in the writing systems.
By supporting a multi-factor view of writing, the results of these studies appear to conflict with both the Yan et al. (in press) analysis of Chinese writing samples and the Mehta et al. (2005) analyses of English writing samples, both of which supported a unidimensional or single factor model. However, we believe the models may be addressing different aspects of writing. One potential explanation for these differences that needs to be examined in future studies concerns the nature of the variables that were analyzed. For the present study and for Wagner et al., with the exception of a single variable that was a rating of the logical ordering of ideas, all other the variables were quantitative measures of things like number of T-units. For the Yan et al. and Mehta et al. studies , the variables were qualitative ratings of various aspects of the written compositions. The pattern of results across these four studies suggests that quality ratings and quantitative counts may be tapping important yet different aspects of writing.
Consistent with Yan et al. and Wagner et al., handwriting fluency is related to a variety of aspects of written composition. Whether handwriting fluency ought to be considered an integral aspect of a model of written composition as is the case for the five-factor model, or as a predictor of written composition as was the case for Yan et al. is an interesting question for future research. For the Yan et al. study, a large set of substantively important predictors was available for use in predicting the quality of the writing samples. In this context, it was informative to include handwriting fluency among other predictors of writing to determine whether it made an independent contribution to prediction. For the present study and Wagner et al. (2011) , the initial conceptualization of the five-factor model of writing included handwriting fluency as an integral aspect of written composition and a comprehensive set of predictors of writing was not available. Under these circumstances, it seemed to make more sense to include it as a factor in the model rather than as a sole predictor.
Turning to developmental differences, once again the five-factor model provided the best fit to both grades examined, and provides support for the model when applied to writing samples obtained from first through seventh grades. Developmental differences are reflected primarily in differences in latent means of the factors as opposed to the factor structure itself.
Finally, the results suggest that a five-factor model of English written composition generalizes to multiple writing prompts although some parameters of the model may vary across writing samples.
Limitations and future research
Although coding variables in SALT is believed to be a strength of the present study and the previous study by Wagner et al., it will be important in future research to demonstrate that the fact that the five factor model of writing applies to both Chinese and English writing samples is not limited to the use of the SALT coding system. It could be the case that SALT codes relatively universal aspects of language, to the neglect of important language specific or written language specific elements of writing. A first step in addressing this potential limitation would be to develop other indicators of the factors of the five factor model that are not based on SALT codes.
A second limitation of the present study is that the design was cross-sectional rather than longitudinal. A longitudinal design might have provided more power to detect more subtle developmental differences in writing.
It also is important to acknowledge that our study only addressed a narrow aspect of the translation aspect of writing, and ignored important questions about how writing is related to both oral language and reading. We think it is important that future studies of the five-factor model of writing include measures of oral language and of reading to enable determination of what is specific to writing as opposed to general to reading or oral language.
Finally, it is important to follow up the results of correlational studies with intervention studies that attempt to manipulate performance on key constructs to better understand their interrelations (MacArthur et al., 2006) .
